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(57) Abstract 

A device generating strokes by hydraulic pressure optionally in 
two directions and having a to- and from moving piston (5), the travel 
of which is maintained in steering the hydraulic pressure by means of 
a reversing valve (12) to produce effect upon transverse faces formed 
in the piston and the opposite ends of which piston (5), work as 
strokes transmitting faces. Piston (5, 19) is a ring-shaped piston, in 
the annular space of which a cylinder space (4, 26) is formed into 
which at least a portion of the stroke-transmitting body (2, 22) that 
functions as attachment body for a tool (1) or for the target objects 
(25) is placed. 
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A DEVICE PERFORMING HAMMERING BY MEANS OF HYDRAULIC 
PRESSURE 

The invention relates to a device generating strokes by a 
piston with linear travel according to the introductiory 
chapter of patent claim 1. 

Previously known are, for instance from the Finnish patent 
application 935536, devices generating strokes by means of 
rotating eccentric masses. Optionally, the strokes can be 
directed in two directions, in practice downward or upward. 
Using several rotating masses the impact of stroke can be 
directed quite sharply in a wanted direction. Instead of 
compensation masses, some degree of the impact of stroke 
remains in the opposite direction. On driving profiles with 
such a device into the ground, the stroke is directed quite 
sharply and therefore by short duration on the profile. With 
the stroke starting friction, dynamic friction and possible 
repercussion of profile must be overcome. 



Further, from the Finnish application 843015 a hydraulic 
percussion hammer is known, where the piston is accelerated 
into motion by hydraulic pressure in order to strike the 
percussion-transmitting construction. Also in this 
construction only one stroke is generated at a time and one 
strives to absorb the impact of stroke by means of moving mass 
containing also a cylinder space for the piston. 

In connection with percussion devices absorption pieces are 
known, by means of which the stroke is transmitted absorbed 
and timely by some longer duration to the profile. As such 
elements wooden intermediate pieces are used, among others. 
Using absorption pieces the stroke is transferred as one 
impulse into the profile. The absorption can then be so great 
that the starting friction of profile cannot be overcome and 
the stroke remains ineffective. On the other hand, instead of 
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absorption, the duration of stroke can remain so short that 
the impact of stroke stops before repercussion of profile and 
the profile does not, necessarily, be driven forward by the 
stroke . 

On driving long objects into the ground, the percussion device 
must be lifted up quite high over the top of the object and 
while the stroke advances, the device must be lowered again. 
This job calls for an outreaching crane and a complicated 
starting, whereby a long object, for instance a pile, is first 
erected using auxiliary equipment. Not only by gripping the 
pile from its top can the percussion device lift a long pile 
into up-right position from the ground. 

In order to solve the above presented problems a new 
percussion device is presented, which is characterized in what 
is disclosed in the patent claims. 

The advantage of the invention is * a new type two-stage or 
multistage impact of stroke, at the shock peak of which 
initial stage the target object is "provoked" into motion or 
at least into a condition of vibration which, in the first 
place, corresponds to overcoming the starting friction. By 
means of the construction the timing of the shock peak can be 
adjusted immediately after the former peak so that the object 
ist still moving or in condition of vibration and the starting 
friction overcome. By these proceedings the impact of the 
latter shock peak is used as completely as possible for 
forward travel of the object. 



By means of the annular piston and the percussion device 
percussion of profiles in low spaces is improved, when the 
percussion device is, instead of the profile top, about in the 
middle section of the profile and not increasing the total 
height. By means of a hydraulic excavator long piles, beams 
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and profiles can be driven in case the excavator outreach does 
not become a restriction. Percussion of thin-walled and easy- 
buck-ling profiles is possible when, in changing the grip, 
percussion can always be carried out close to the ground 
level. Lifting profiles from ground is possible with an 
excavator by replacing the scoop with a percussion device, 
which can be tilted as the scoop and the profile can be 
gripped by the percussion device about from its middle, 
whereat the outreach of the excavator becomes more sufficient. 

In the following the invention is disclosed with reference to 
the enclosed drawing where 

Fig. 1 is a percussion device with an outside piston and a 
moving mass inside of it as a cross-section. 
Fig. 2 is a mass with moving secondary mass. 
Fig. 3 is a liquid mass. 

Fig. 4 is a percussion device with an opening through its 
centre . 

Figure 1 shows a hydraulic percussion device that has as inner 
part a ram 2 furnished with an annular shoulder 2, from which 
the strokes are transmitted to one of the longitudinal direct- 
ions. Shoulder 2 around the ram has a travel distance between 
the stop faces in the piston 5. The upper part of the ram is a 
flange with a shoulder 8, against whose annular face piston 5 
hits its upward strokes. The lower part of ram 8 has a flange 
against whose stop face 9 piston 5 hits its downward strokes. 
The lower part of the ram has a pile-beating head 1 with 
gripping jaws, illustrated in this example as a possible 
percussion tool. 

Inside piston 5 a cylider space is formed, into which 
hydraulic pressure is conveyed. The rod has a shoulder 2 
dividing the cylinder into two parts 3 and 4 and transmitting 
axial force to the rod. 
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The to-and-fro motions of piston 5 are achieved by a control 
system with a valve 12 that by means of electric steering 
turns most suitably the feeding direction of the hydraulic 
liquid to channels 10 and 11. Valve 12 has a reversing 
function adjusted to work by observing the piston position 
each time. The pressure source is a pump 13 and to the 
pressure line a hydraulic accumulator 14 is attached to ensure 
the speed of piston travel in order to produce accelerating 
motion for the piston and to reduce the effect of pressure 
shocks in the system. 

The device in figure 1 is furnished with a piston, according 
to the invention, which has an annular free space inside of 
which a mass 7 is moving. Mass 7 is a solid ring, for which a 
free travel space as big as distance X has been arranged with 
regard to the piston. Piston 5 is accelerated to strike 
downward in steering pressure into chamber 4. In using a 
hydraulic accumu-lator 14, the stroke can be made to 
accelerate and for the piston a sufficient final velocity 
achieved before it hits shoulder 9. Mass 7 follows piston 5 
and produces in the second stage its own stroke on the lower 
part of piston 5 alredy leaning against shoulder 9. The mass 
is solid, for instance of steel or lead, and the piston 
comprised of several parts, for instance a separate outer 
shell 6, for assembly reasons. In one embodiment the mass can 
also be a ring totally outside the piston and its length and 
thickness easily adjusted and, accordinly, the travel distance 
X and the amount of mass as well. 

In the inventional embodiment the second stage stroke takes 
place with a delay that it takes the mass 5 to travel distance 
X. The device produces two successive sharp strokes, whereby 
the first stroke makes the target profile move and the second 
stroke produces driving impact. In this basic embodiment there 
are no absorptions. The time between the succesive strokes is 
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adjusted in changing the travel distance X or the piston 
speed. The mass hits the piston while the target profile is 
moving or in the condition of vibration caused by the stroke. 

For instance, in one embodiment to the solution as per figure 
1 absorption elements are added to shoulder 9, whereby the 
effective time of the stroke of both stages is lengthened. As 
absorbing pieces for instance wooden pieces known as such are 
used. 

In another embodiment in the moving mass 7 a space is formed 
for a secondary mass 15, which has a travel distance X' of its 
own inside mass 7 as shown in figure 2 and this mass, 15 
strikes with delay even after mass 7. 

In the fourth embodiment the mass is liquid 16 as per figure 
3. The liquid motion can be delayed by chokers 17, whereat the 
pressure stroke can also be delayed. On the other hand, the 
chokers may slow down the flow of liquid even during return 
travel, but the effect is small if the choking point is close 
to the stroke wall, in this case the piston lower edge. As 
liquid water, mercury or other heavy liquids can be used. 
Instead of liquid the mass can be granulitic, whereby the 
stroke becomes distinctly absorbed, for instance compared with 
a solid mass, already without any retarders . Used granulated 
material can be electrically charged, whereat a steered motion 
of the granulated material is achieved, for instance pulling 
and pushing towards the piston head, and it is possible to 
produce effect on the return travel of the granulated material 
or its motion in the stroke direction. 

Along with the return travel of the piston, the mass 7,16 or 
masses 7 and 15 shift over to the piston upper part, where 
they arrive not later than by the delay, which it takes them 
accord-ing to the law of continuity, when the piston has 
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already stopped in the upper position or the corresponding 
upper turning point. When the mass hits the piston upper part, 
it is due time to start the piston travel for a new stroke. 
Steering of valve 12 is carried out with this delay. After the 
stroke, the piston return travel is started when the mass or 
the masses have hit the piston lower part. 

By means of combinations of the above embodiments and also by 
adding absorptions a solution is reached, where the two 
successive sharp strokes as per the first embodiment are 
changed into a stroke of longer duration. Of course, by a 
construction according to the invention different, properly 
timed and properly formed stroke profiles can be produced. 

The device in figure 1 can be steered to strike according to 
the invention also in the opposite direction only by changing 
the control of valve 12. Tool 1 can also be replaced by other 
striking tools, as for instance a striking pike. 

Figure 4 shows a percussion device with an annular body 22. 
The percussion profile, as tube 25, is placed from the opening 
running through the body, whereby the percussion device is 
located around the the profile. The percussion device has a 
ring shaped piston 19 moving to-and-fro. The alternating 
piston motions are achieved by means of the control system as 
per figure 1. It is possible to strike in both directions with 
the piston. 

The percussion profile 25 is centrally inside the body 22. The 
profile is attached with movable wedges 20, which press 
against the profile body 22. The wedges 20 are moved for 
instance by means of hydraulic cylinders 21. The. strokes of 
piston 19 increase the wedge effect and the percussion profile 
sticks reliably to the body. 
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The form of the wedge pieces can alterate according to the 
profiles so that it is possible to strike different kinds of 
profiles, tubes, piles, beams etc only in changing wedge pie- 
ces . 

If the profile is about to buckle or yields at the wedges, as 
a support for profile 1, for instance inside the profile by 
the wedges, a support element 23 can be installed, which is 
tightened or expanded by some power unit, for instance a 
hydraulic cylinder 24. The support can be placed or moved into 
a required location by a wire rope or a winch. 

The percussion device is by means of rubber pillows attached 
to the outer body of the percussion body 27. The outer body is 
attached to the excavator in place of the scoop. 
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PATENT CLAIMS 

A device generating strokes by hydraulic pressure optionally 
in two directions and having a to-and fro moving piston (5), 

(19), the travel of which is maintained in steering the 
hydraulic pressure by means of a reversing valve (12) to 
produce effect upon transverse faces formed in the piston and 
the opposite ends of which piston (5), (19) work as stroke 
transmitting faces, characterized in that the piston (5), (19) 
is a ring-shaped piston, in the annular space of which a 
cylinder space (3,4), (26) is formed into which at least a 
portion of the sroke-transmitting body (2), (22) that functions 
as attachment body for a tool (1) or for the target objects 

(25) is placed. 

2. A device according to patent claim 1 characterized in that 
the device centre is open for placing long objects (25), which 
are to be driven, through the device into stroke- taking 
position. 

3. A device according to patent claims 1 and 2 characterized 
in that there are in the body (22) fixing elements (20,21) for 
attachment of the percussion device around an object (25) 
taken through the device. 

4. A device according to any of the above patent claims 1-3 
characterized in that piston (5) comprises a mass (7) ,(15), 
(16) assembled to move a limited distance in the percussion 
direction with regard to the piston, which mass is matched to 
accelerate with the stroke travel along with the piston, most 
suitably pushed by the piston, and that for the said mass a 
play (X) in the percussion direction is arranged so that it 
would not hit the travel stopper before the piston has 
accomplished its stroke. 
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5. A device according to any of the above patent claims 1-4 
characterized in that the mass is an annular piece outside the 
piston . 

6. A device according to any of the above patent claims 1-5 
characterized in that the mass is a liquid (16) , granular or 
solid (7) mass arranged inside the piston. 

7. A device according to any of the above patent claims 1-6 
characterized in that in connection with the mass there are 
absorption means in order to prolong the effective time of 
stroke caused by the mass. 

8. A device according to any of the above patent claims 1-7 
characterized in that there are braking means 17 for the 
liquid or the granulated mass to brake their movement at least 
in the direction of percussion. 

9. A device according to any of the above patent claims 1-8 
characterized in that distance (X) has been chosen so small 
that the stroke of mass (7) on piston (5) takes place when the 
stroke target (1,2) is in a condition of vibration generated 
by the preceding piston (5) stroke. 
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